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[57] ABSTRACT 
A system is disclosed for painting components of an 
automobile more efficiently and more economically. To 
achieve the ef?cient production of painted components, 
the painting system includes parallel input and output 
main transfer lines and a plurality of sub transfer lines 
which are located perpendicular to and between the 
parallel input and output main transfer lines. 
A plurality of input intersections are formed between 
the input main transfer line and the sub transfer lines, 
and a plurality of output intersections are formed be 
tween the output main transfer line and the sub transfer 
lines. Each sub transfer line includes a turntable within 
a painting booth which is located at a central portion of 
each sub transfer line and a painting device is located at 
the side of each turntable. 

Further, each sub transfer line includes at least an input 
side waiting position and at least an output side waiting 
position. A control means is provided for determining 
when the painting of the component and when the tum 
ing of the component is complete. The control means 
can, therefore, determine when the move the compo 
nent. 

16 Claims, 4 Drawing Figures 
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SYSTEM FOR PAINTING COMPONENTS OF AN 
AUTOMOBILE 

BACKGROUND OF THE INVENTION 

The present invention relates to a system which will 
paint components of an automobile more ef?ciently and 
more economically. More particularly, the present in 
vention relates to improvements in a painting system 
which has an automatic painting device. 

Generally, a painting system for components of an 
automobile includes a cleaning process for eliminating 
oil from a surface to be painted, a primer process and a 
?nish process for painting'a ?nishing coat on the com 
ponent of the automobile being painted. 

Normally, one of three painting methods are applica 
ble to the painting system. These include a hand paint 
ing method in which the component is painted by a 
worker, an automatic painting method in which the 
component is painted by an automatic painting device 
and a combination painting method in which the com 
ponent is painted by the automatic painting device and 
remaining portions of the component are painted by a 
worker. 

Generally the automatic painting method or the com 
bination painting method of a conventional painting 
system includes a plurality of automatic painting de 
vices and a plurality of work stands which can move 
along the straight transfer line. The components of the 
automobiles (e.g. bumper covers which are made of 
steel or plastic) are painted by the automatic painting 
devices. 
However, when the component is mounted on the 

work stand and the component is painted by having the 
work stand move along the transfer line, the component 
frequently has mottles, thin painted portions and sag 
gings on the painted surface. These mottles, thin painted 
portions and saggings are caused by vibration (i.e., shak 
ing) of the work stand. To prevent these vibrations, the 
work stand is usually stopped at each painting station 
and positioned at the correct painting position. As a 
result, the conventional painting system requires too 
much time to paint the components or many painting 
devices to paint the components. 

In another conventional painting system which can 
paint over 20,000 components per month and which has 
more than three painting devices for painting a compo 
nent of an automobile, a plurality of painting devices are 
aligned on the same side of a straight transfer lin or 
located at both sides of a straight transfer line. A consid 
erable interval on the transfer line is de?ned between 
the painting devices. This is necessary to prevent an arm 
of one painting device from colliding with an arm of a 
second painting device, or to prevent components from 
being painted by different color paints sprayed from 
different painting devices. This type of painting system 
therefore requires too much space in a shop. 

In these painting systems, the required time period for 
producing one painted component of an automobile is 
calculated by the following formula: 

A=X/Y+Z (1) 

wherein A is the required time period for completely 
producing one painted component of the automobile, X 
is the entire time period required for painting one com 
ponent of the automobile, Y is the number of the paint 
ing devices and Z is the time period required for- trans 
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2 
ferring one component from an initial end of a transfer 
line of the conventional painting system to a ?nal end of 
the transfer line. 
As the number of the painting devices is increased, 

the time period required for producing one of the 
painted components is reduced. 
For example, if the entire time period ‘X’ required for 

painting one of the component is 120 seconds, the time 
period ‘Z’ required for transferring the compnoent is 20 
seconds and the number ‘Y’ of painting devices is 4, this 
painting system can produce the painted component 
within 50 seconds. However, if the transfer line is 
lengthened in proportion to the number of painting 
devices, then the plant for this painting system is expen 
sive. 
To shorten the time period required to produce one 

of the painted components, ?ve solutions were pro 
posed in private as follows: 
The ?rst solution proposed in private was to shorten 

the time period “Z” required is transfer the component 
from the initial end of the transfer line to the ?nal end of 
the transfer line, i.e., to increase the transfer speed of the 
work stand on which the component is mounted. 
The second solution proposed in private was to 

shorten the entire time period “X” required to paint one 
of the components of the automobile by improving the 
ef?ciency of the spray coating process. 
The third solution proposed in private was to in 

crease the speed of movement of the arm of the painting 
device. This increased the total amount of paint sprayed 
from the painting device. 
The fourth solution proposed in private was to in 

crease the area to be sprayed at one time by the painting 
device. This also increased the amount of paint sprayed 
from the painting device. 
The ?fth solution proposed in private was to increase 

the number of the painting devices. . 
However, all of these proposed solutions were inef? 

cient for the following reasons: 
In the ?rst proposed solution, the component fre 

quently shifted on the work stand because of the rapid 
acceleration and deceleration of the word stand. This 
resulted in the component often being in the wrong 
position on the work stand. Extra labor was then re 
quired to reposition the component on the work stand. 
The second proposed solution could not obtain more 

than 50% ef?ciency in spray coating according to the 
painting techniques presently employed. 

In the third proposed solution, the normal moving 
speed of the end of the arm of the painting device de 
pends on both the mechanical speed of the painting 
device and the electrical control speed of the painting 
device. A movement of the end of the arm of the paint 
ing device of more than 1,000 mm/sec. caused exhaus 
tion of the painting device. This also resulted in inaccu 
rate movement of the end of the arm of the painting 
device, because the mechanical speed of the painting 
device could not catch up with the fast electrical con 
trol speed of the painting device. 

In the fourth proposed solution, an increase in the 
spray area caused saggings on the painted surface be 
cause of variable environmental conditions (e.g. room 
temperature, viscosity of paint, temperature of the com 
ponent). Further, it needs extremely expensive facilities 
to control all of environmental conditions to eliminate 
this drawback. Furthermore, an uneven surface of the 
component could not be coated uniformly by spray 
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painting a wide portion of the surface of the component 
at one time. 
The ?fth proposed solution is uneconomical because 

the cost of the plant for the painting system is excessive. 

SUMMARY OF THE INVENTION 

The present invention was developed in view of the 
foregoing background and to overcome the foregoing 
drawbacks. It is accordingly an object of this invention 
to provide a system for painting components of automo 
biles which can produce painted components effec 
tively within a short time period using a small number 
of painting devices. 
To effective produce painted components, a painting 

system is provided which includes parallel input and 
output main transfer lines and a plurality of sub transfer 
lines which are located perpendicular to and between 
the parallel input and output main transfer lines. 
A plurality of input intersections are formed between 

the input main transfer line and the plurality of sub 
transfer lines, and a plurality of output intersections are 
formed between the output main transfer line and the 
plurality of sub transfer lines. Each sub transfer line 
includes a turntable within a painting booth which is 
located at a central portion of each sub transfer line and 
a painting device is located at the side of the turntable. 

Furhter, each sub transfer line includes at least an 
input side waiting position and at least an output side 
waiting position. 

This painting system does not require many painting 
devices, so that the cost of the facility for the shop can 
be reduced. 

Further, the present painting system does not necessi 
tate a long transfer line, so that the time period for 
transferring the component can be decreased, and the 
space for the transfer line can be small. 

Thus, the painting system according to the present 
invention can produce the painted components of the 
automobiles more ef?ciently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, features and advantages of the 
present invention will become more apparent from the 
description of the invention which follows, taken in 
conjunction with the accompanying drawings, wherein 
like reference numerals denote like elements; 
FIG. 1 is a schematic plan view of a plant layout of a 

?nish coating process according to the present inven 
tion for painting a surface of a component of an automo 
bile; ‘ 

FIG. 2 is an enlarged view of the painting booth, 
which is seen from the line II—II of FIG. 1 and which 
includes a partial cross sectional view; 
FIG. 3 is a block diagram of the present invention; 

and 
FIG. 4 is a ?ow chart of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention will be described in detail with 
reference to the accompanying drawings which illus 
trate a preferred embodiment according to the present 
invention. 

Referring to FIG. 1, an input main transfer line 100 is 
connected to a cleaning process (not shown in draw 
ings) and a primer painting process (not shown in draw 
ings). A surface of a component 600 of an automobile 
mounted on a work stand 500 is cleaned in the cleaning 
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process and oil is eliminated from the surface of the 
component. The surface of the component 600 is 
painted with a primer coat in the primer painting pro 
cess. The surfce of the component 600 mounted on the 
work stand 500, which is transferred along the input 
main transfer line 100, is therefore ready for a ?nish coat 
of paint. 
The input main transfer line 100 includes a plurlaity 

of input intersections 102, 104 and 108 to which a plural 
ity of sub transfer lines 302, 304 and 308 are connected. 
The plurality of sub transfer lines 302, 304 and 308 are 
perpendicular to the input main transfer line 100, and 
each sub transfer line 302, 304 and 308 includes a paint 
ing booth 402, 404 or 408 and input side and output side 
waiting positions 322, 324 or 328 and 332, 334 or 338. As 
shown in FIG. 2, painting booth 402 includes a turnta 
ble 312 which is located at a substantially central posi 
tion on the sub transfer line 302 and a painting device 
412 which is located at a side of the turntable 312. The 
painting device 412 includes a base portion 422 mounted 
slidably on a guide rail 442 which is secured to the 
ground and an arm 432. The arm 432 can be rotated 
universally and the guide rail 442 which is located in 
parallel relationship with the ?rst sub transfer line 302. 
Accordingly, the painting device 412 can move along 
the guide rail 442 and the arm 432 can approach any 
portion of the component 600. In the same manner, the 
painting device 414 or 418 can move along the guide 
rail 444 or 448. The painting device 412 sprays the paint 
to the surface of the component 600 from an end of the 
arm 432 and can paint at least the surface of the compo 
nent 60 0which faces the painting device 412. Turntable 
312 turns the work stand 500 and the component 600 
180 degrees so that the painting 412 can paint the re 
maining surface of the component 600. 

First and second limit switches 372 and 382 are dis 
posed in close proximity to the turntable 312. The ?rst 
limit switch 372 detects when the tumtable' 312 has 
made a half turn and when the turntable 312 has made a 
half turn the ?rst limit switch 372 outputs a ?rst signal 
to a control circuit 700. The second limit switch 382 
detects when the turntable 312 has made a full turn and, 
when the turntable 312 has made a full turn the second 
limit switch 382 outputs a second signal to the control 
circuit 700. In the same manner, the ?rst and second 
limit switches 374 or 378 and 384 or 388 are disposed in 
close proximity to turntables 314 or 318 and also func 
tion to detect a half turn and a full turn of the turntable 
314 or 318. 
A third limit switch 352 is located on the turntable 

312 and functions to detect when the work stand 500 is 
positioned correctly on the turntable 312. The third 
limit switch 352 outputs a third signal to the control 
circuit 700, when it detects that the work stand 500 is 
positioned correctly on the turntable 312. The sub trans 
fer lines 302, 304 and 308 are connected to an output 
main transfer line 200 and form a plurality of output 
intersections 202, 204 and 208 on the output main trans 
fer line 200. The output main transfer line 200 is parallel 
to the input main transfer line 100. 
A fourth limit switch 112, 114 or 118 is disposed on 

the input intersection 102, 104 or 108. This fourth limit 
switch 112, 114 or 118 detects whether the work stand 
500 is positioned on each input intersection 102, 104 or 
108. The fourth limit switch 112, 114 or 118 outputs a 
fourth signal to the control circuit 700 when it detects 
that the work stand 500 is positioned on input intersec 
tion 102, 104 or 108. 
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A ?fth switch 342, 344 or 348 is disposed on each 
input side waiting position 322, 324 or 328 and detects 
when the work stand 500 is positioned on each input 
side waiting position 322, 324 or 328. The ?fth limit 
switch 342, 344 or 348 outputs a ?fth signal to control 
circuit 700, when it detects that the work stand 500 is 
positioned on the input side waiting position 322, 324 or 
328. The third limit switch 352, 354 or 358 is disposed 
on each turntable 312, 314 or 318 and detects when the 
work stand 500 is positioned on each turntable 312, 314 
or 318. - 

A sixth limit switch 362, 364 or 368 is disposed on 
each output side waiting position 332, 334 or 338 and 
detects whether the work stand 500 is positioned on 
each output side waiting position 332, 334 or 338. The 
sixth limit switch 362, 364 or 368 outputs a'sixth signal 
to the control circuit 700 when it detects that the work 
stand 500 is positioned on the output side waiting posi 
tion 332, 334 or 338. 
A seventh limit switch 212, 214 or 218 is disposed one 

ach output intersection 202, 204 or 208 and detects 
when the work stand 500 is positioned on each output 
intersection 202, 204 or 208. The seventh limit switch 
212, 214 or 218 outputs a seventh signal to the control 
circuit 700 when it detects that the work stand 500 is 
positioned on the output intersection 202, 204 or 208. 
Further, each sub transfer line 302, 304 or 308 includes 
a plurality of sectional transfer lines. For example, a ?rst 
sectional transfer line is located between the intersec 
tion 102, 104 or 108 and the input side waiting position 
322, 324 or 328, and a second sectional transfer line is 
located between the input side waiting position 322, 324 
or 328 and the turntable 312, 314 or 318. 

Further, as shown in FIG. 3, the control circuit 700 
includes a ?rst determining means 702, a second deter 
mining means 712, a third determining means 722, a 
fourth determining means 732, a ?fth determining 
means 742, a sixth determining means 752, a memory 
762 and a timer 772. 

Thus, the component 600 of the automobile moves 
with the work stand 500 as represented by the ?ow 
chart of FIG. After the component 600 goes through 
the cleaning process and the primary painting process, 
the component 600, which is mounted on the work 
stand 500, reaches an initial end of the input main trans 
fer line 100, and the component 600 moves along the 
input main transfer line 100 with the work stand 500, 
and a ?rst routine for transferring the work stand 500 
along the ?rst sub transfer line 302 is initiated. First, step 
704 is carried out. When the work stand 500 is located 
on a ?rst input intersection 102, the fourth limit switch 
112 detects that the work stand 500 is positioned on the 
?rst input intersection 102 and the fourth limit switch 
112 outputs the fourth signal to the ?rst determining 
means 702 of the control circuit 700. Concurrently, 
when another work stand is located at the input side 
waiting position 322, the ?fth limit switch 342 outputs 
the ?fth signal to the ?rst determining means 702 of the 
control circuit 700. Accordingly, the ?rst determining 
means 702 of the control circuit 700 receives both the 
fourth and ?fth signals and decides to transfer the work 
stand 500 along the ?rst main transfer line 100 only 
when a work stand is located on the input side waiting 
position 322. To transfer the work stand 500, the ?rst 
determining means 702 of the control circuit 700 re 
ceives both the fourth and ?fth signals and determines 
to transfer the work stand 500 along the ?rst main trans 
fer line 100. The ?rst determining means 702 outputs an 
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6 
input main transfer process signal to the ?rst main trans 
fer line 100, and the ?rst main transfer line 100 carries 
the work stand 500 to the second input intersection 104 
in accordance with an input main transfer process 802. 
Similarly, when the ?fth limit switch 114 on the second 
input side waiting position 324 detects thata work stand 
is positioned on the second input side waiting position 
324, the ?rst determining means 702 of the control cir 
cuit 700 outputs the input main transfer process signal to 
the ?rst main transfer line 100 and the ?rst main transfer 
line 100 carries the work stand 500 to thrid input inter 
section 108 in accordance with the input main transfer 
process 802 for transferring a work stand 500. 
When the input side waiting position 322 is empty, 

e.g., when the ?fth limit switch 342 is turned off, the 
?rst determining means 702 of the control circuit 700 
outputs a ?rst transfer process signal to the ?rst sub 
transfer line 302, and the ?rst sub transfer line 302 
carries the work stand 500 to the input side waiting 
position 322 in accordance with a ?rst transfer process 
812. After the ?rst transfer process 812, step 706 is 
carried out. Only when a work stand is located on the 
turntable 312 does the third limit switch 352 of the 
control circuit 700 output the third signal to the second 
determining means 712. When the second determining 
means 712 receives both the ?fth and third signals, the 
second determining means 712 outputs a stay process 
signal to the ?rst sub transfer line 302, and the ?rst sub 
transfer line 302 stays the work stand 500 at the input 
side waiting position 322 in accordance with a stay 
process 822. Concurrently, the second determining 
means 712 outputs the stay process signal to the timer 
772 and the timer 772 counts down a predetermined 
time period which is stored in the memory 762." When 
the timer 772 reaches ‘Zero’, the stay process 822 ends 
and step 706 is carried out again. When the turntable 
312 is empty, e.g., when the third limit switch 352 is 
turned off, the second determining means 712 of the 
control circuit 700 outputs a second transfer process 
signal to the ?rst sub transfer line 302, and the ?rst sub 
transfer line 302 carries the work stand 500 to the tum 
table 312 in accordance with second transfer process 
832. After the second transfer process 832, a ?rst paint 
ing process 842 is carried out. When the ?rst and second 
limit swithc 372 and 382 are turned off and the third 
limit swithc 352 is turned on, the third limit switch 352 
outputs a third signal to a third determining means 722 
of the control circuit 700 and a third determining means 
722 outputs a ?rst painting process signal to a ?rst paint 
ing device 412. The ?rst painting device 412 starts 
painting half of the surface of the component 600 in 
accordance with the ?rst painting process 842. Concur 
rently, the third determining means 722 signals the 
‘memory 762 to input a ?rst painting pattern program to 
the third determining means 722 and the third determin 
ing means 722 instructs the ?rst painting device 412 to 
paint half of the surface of the component 600 in accor 
dance with the ?rst painting pattern program. When the 
arm 432 of the ?rst painting device 412 ?nishes painting 
in accordance with the ?rst painting pattern program, 
the ?rst painting process 842 ends and the third deter 
mining means 722 outputs a ?rst turn process signal to 
the ?rst turntable 312. In response, the ?rst turntable 
312 makes a half turn in accordance with a ?rst turn 
process 852. After the ?rst turn process 852, a second 
painting process 862 is carried out. When the turntable 
312 makes the half turn the ?rst limit switch 372 outputs 
a ?rst signal to the fourth determining means 732 of the 
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control circuit 700. The fourth determining means 732 
outputs a second painting process signal to the ?rst 
painting device 412 and the ?rst painting device 412 
starts painting the other half of the surface of the com 
ponent 600 in accordance with the second painting 
process 862. Concurrently, the fourth determining 
means 732 signals the memory 762 to input a second 
painting pattern program to the fourth determining 
means 732 and the fourth determining means 732 in 
structs the ?rst painting device 412 to paint the other 
half of the surface of the component 600 in accordance 
with the second painting pattern program. When the 
arm 432 of the ?rst painting device 412 ?nishes painting 
in accordance with the second painting pattern pro 
gram, the ?rst painting process 862 ends and the fourth 
determining means 732 outputs a second turn process 
signal to the ?rst turntable 312. In response, the ?rst 
turntable 312 makes a second hald turn in accordance 
with a second turn process 872. This results in the tum 
table 312 making a full turn which signals the comple 
tion of the ?nish painting process. Then the second limit 
switch 382 outputs a second signal. 
As it is apparent to those skilled int he art, the paint 

ing system can paint the surface of the component 600 
in a primer coating process in a similar manner. 

Therefore, the painting system according to the pres 
ent invention does not require a plurality of painting 
devices to produce a completely painted component of 
an automobile, namely, one painting device 412 can 
completely paint the component of the automobile 
within the painting booth 402. 
As is also apparent to those skilled in the art, a ?ush 

ing device can be included within the painting booth for 
eliminating oil from the surface of the component be 
fore the primer and ?nish painting processes are carried 
out. Further, this flushing device can be combined with 
the painting devices. 

After the second turn process 872, step 714 is carried 
out. When the sixth limit switch 362 detects that an 
other works tand is located on the output side waiting 
position 332, the sixth limit switch 362 outputs the sixth 
signal to a ?fth determining means 742. Concurrently, 
the second signal is inputted from the second limit 
switch 382 to the ?fth determining means 742. When 
the ?fth determining means 742 receives both the sixth 
and second signals, the ?fth determining means 742 
decides to hold the work stand 500 on the turntable 312. 
The ?fth determining means 742 outputs a stay process 
signal to the ?rst sub transfer line 302 holds the work 
stand 500 on the turntable 312 in accordance with a stay 
process 882. Concurrently, the ?fth determining means 
742 outputs the stay process signal to the timer 772, and 
the timer 772 counts down a predetermined time period 
which is stored in the memory 762. When the timer 772 
reaches ‘Zero’, the stay process 882 ends and step 714 is 
carried out again. 
When the output side waiting position 332 is empty 

e.g., when the sixth limit switch 362 is turned off, the 
?fth determining means 742 outputs a third transfer 
process signal to the ?rst sub transfer line 302. The ?rst 
sub transfer line 302 transfers the work stand 500 to the 
output side waiting position 332 in accordance with a 
third transfer process 892. 

After the third transfer process 892, step 716 is car 
ried out. When the seventh limit switch 212 detects that 
another work stand is located on the ?rst output inter 
section 202, the seventh limit swithc 212 outputs the 
seventh signal to a sixth determining means 752. Con 
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8 
currently, the sixth signal is inputted from the sixth limit 
switch 362 to the sixth determining means 752. 
When the sixth determining means 752 receives both 

the sixth and seventh signals, the sixth determining 
means 752 decides to hold the work stand 500 on the 
output side waiting position 332. The sixth determining 
means 752 outputs a stay process signal to the ?rst sub 
transfer line 302 and the ?rst sub transfer line 302 holds 
the work stand 500 on the output side waiting position 
332 in accordance with a stay process 894. 

Concurrently, the sixth determining means 752 out 
puts the stay process signal to the timer 772, and the 
timer 772 counts down a predetermined time period 
which is stored in the memory 762. When the timer 772 
reaches ‘Zero’, the stay process 882 ends and step 714 is 
carried out again. 
When the ?rst output intersection 202 is empty, e.g., 

when the seventh limit switch 212 is turned off, the sixth 
determining means 752 outputs a fourth transfer process 
signal to the ?rst sub transfer line 302. The ?rst sub 
transfer line 302 transfers the work stand 500 to the ?rst 
output intersection 202 in accordance with a fourth 
transfer process 896. 

After the fourth transfer process 896, an output main 
transfer process 898 is carried out. In the output main 
transfer process 898, the work stand 500 is transferred 
along the output main transfer line 200 to the end of the 
output main transfer line 200. As a result, the ?rst rou 
tine for transferring the work stand ends. When the 
work stand 500 is moved along the output main transfer 
line 200 at the same time another work stand is located 
on the output side waiting position 334 or 338 of the sub 
transfer line 304 or 308, the control circuit 700 allows 
main transfer line 200 to work stand 500 along the out 
put main transfer line 200 and outputs the stay process 
signal to the sub transfer line 304 or 308 to stay the other 
work stand at the output side waiting position 334 or 
338. In other words, the work stand located on the 
output main transfer line has the priority of movement, 
while another work stand located on the output side 
waiting position of the sub transfer line waits to move. 

It is apparent for those skilled in the art that a swing 
able device or a vertically movable device can be used 
instead of the turntable, and a component can be swung 
or moved up and down to obtain a better coat of paint 
on the surface of a component or to achieve more ef? 
cient painting process. 

It is also apparent for those skilled in the art that a 
locating device (e. g. a locating pin and a locating hole) 
may be used to securely stop the work stand at a correct 
position on the turntable of the sub transfer line. 
The time period required to produce a painted com 

ponent of an automobile according to the present inven 
tion is calculated by formula (2) as follows: 

B=(X+ W)/Y (2) 

wherein B is the time period required to produce one of 
the painted components of the automobile according to 
the present invention, X is the entire time period re 
quired to paint one'of the components of the automo 
bile, Y is the number of painting devices utilized and W 
is the time period required to transfer the component 
from the initial end of the transfer line to the ?nal end of 
the transfer line of the painting system according to the 
present invention. 
To compare the conventional painting system with 

the painting system according to the present invention, 



4,667,621 
9 

suppose that the entire required time period ‘X’ for 
painting one of the component is 120 seconds, the time 
period ‘W’ required to transfer the component is 20 
seconds (this is the same as the time period ‘Z’ required‘ 
to transfer the component mentioned in the background 
of the invention) and the number of painting devices ‘Y’ 
is 4. Then painting system according to the present 
invention can produce the painted component in 35 
seconds while the time period required by the conven 
tional painting system is 50 seconds. The time period 
according to the present invention, therefore, is a great 
deal shorter. 
While the present invention has been described in its 

preferred embodiment, it is to be understood that the 
invention is not limited thereto, and may be otherwise 
embodied within the scope of the followng claims. 
What is claimed is: 
1. A system for painting a component of an automo 

bile comprising: 
a ?rst main transfer line which is adapted to transfer 

a work stand, said work stand being adapted to 
carry a ?rst component; 

a second main transfer line which is adapted to trans 
fer said work stand; 

a ?rst sub transfer line extending between said ?rst 
main transfer line and said second main transfer 
line, said ?rst sub transfer line adapted to transfer 
said work stand, said ?rst sub transfer line includ 
ing a ?rst intersection with said ?rst main transfer 
line and a second intersection with said second 
main transfer line; 

a ?rst painting booth covering an intermediate por 
tion of said ?rst sub transfer line; 

a ?rst turning means adapted to turn said ?rst compo 
nent when said ?rst component is located within 
said ?rst painting booth; 

a ?rst painting means for painting said ?rst compo 
nent, said painting means being located within said 
?rst painting booth, whereby said ?rst turning 
means is adapted to turn said ?rst component posi 
tioned on said work stand so that said ?rst painting 
means paints an entire surface of said ?rst compo 
nent; 

a second sub transfer line extending between said ?rst 
main transfer line and said second transfer line, said 
second sub transfer line adapted to transfer said 
work stand, said second sub transfer line including 
a third intersection with said ?rst main transfer line 
and a fourth intersection with said second main 
transfer line; 

a second painting booth covering an intermediate 
portion of said second sub transfer line; 

a second turning means adapted to turn said compo 
nent when said component is located within said 
second painting booth; 

a second painting means for painting said ?rst compo 
nent when said component is located within said 
second painting booth, whereby said ?rst compo 
nent mounted on said work stand is painted by said 
second painting means while a second component 
is painted by said ?rst painting means; 

a ?rst waiting position located on said ?rst sub trans 
fer line, said ?rst waiting position being located 
between said ?rst painting booth and said ?rst in 
tersection; and 

a third waiting position located on said second sub 
transfer line, said third waiting position being lo 
cated between said second painting booth and said 
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third intersection, whereby said ?rst component 
mounted on said work stand can stay at one of said 
?rst and third waiting positions while a third com 
ponent is painted by one of said ?rst and second 
painting means; 

wherein each of said ?rst turning means and said 
second turning means has a ?rst detecting means 
for detecting a half turn of each of said ?rst turning 
means and said second turning means, a second 
detecting means for detecting a full turn of each of 
said ?rst turning means and said second turning 
means, and a third detecting means for detecting 
whether said work stand is positioned on each of 
said ?rst turning means and said second turning 
means, said third detecting means being located on 
each of said ?rst turning means and said second 
turning means, whereby when said ?rst detecting 
means of said ?rst turning means or said second 
turning means detects said half turn of said ?rst 
turning means or said second turning means, said 
?rst detecting means outputs a ?rst signal, and 
when said second detecting means of said ?rst 
turning means or said second turning means detects 
said full turn of said ?rst turning means or said 
second turning means, said second detecting means 
outputs a second signal, and when said third detect 
ing means of said ?rst turning means or said second 
turning means detects said work stand on said ?rst 
turning means or said second turning means, said 
third detecting means outputs a third signal. 

2. The painting system of claim 1, wherein said ?rst 
turning means is a ?rst turntable adapted to turn in a 
horizontal plane and said second turning means is a 
second turntable adapted to turn in a horizontal plane. 

3. The painting system of claim 2, further comprising: 
a fourth detecting means for detecting whether said 
work stand is positioned on said ?rst intersection of 
said ?rst main transfer line, said fourth detecting 
means being located on said ?rst intersection and 
outputting a fourth signal when said fourth detect 
ing means detects said work stand; 

a ?fth detecting means for detecting whether the 
work stand'is positioned on said ?rst waiting posi 
tion, said ?fth detecting means being located on the 
?rst waiting position and outputting ?fth signal 
when said ?fth detecting means detects said work 
stand; and 

a control circuit comprising a ?rst determining means 
for receiving said fourth signal and said ?fth signal, 
whereby when said ?rst determining means of said - 
control circuit receives both said fourth signal and 
said ?fth signal, said ?rst determining means deter 
mines that said ?rst main transfer line is to transfer 
the work stand along said ?rst main transfer line, 
and when said ?rst determining means of said con 
trol circuit receives only said fourth signal, the ?rst 
determining means determines that said ?rst sub 
transfer line is to transfer the work stand along said 
?rst sub transfer line. 

4. The painting system of claim 3, wherein the control 
circuit further comprising a second determining means 
which receives said ?fth signal and said third signal 
from said ?fth detecting means and said third detecting 
means, whereby when said second determining means 
of the control circuit receives both said third signal and 
said ?fth signal, said second determining means deter 
mines to hold said work stand at said ?rst waiting posi 
tion, and when said second determining means of said 
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control circuit receives only said ?fth signal, said sec 
ond determining means determines that said ?rst sub 
transfer line is to transfer said work stand to said ?rst 
turntable. 

5. The painting system of claim 4, wherein said con 
trol circuit further comprises a memory means for stor 
ing a ?rst pattern and a second pattern of movement of 
said painting means, whereby said control circuit re 
quests said memory means to input one of the ?rst and 
second patterns and the memory means ouptuts one of 
the ?rst and second patterns to the control circuit. 

6. The painting system of claim 5, wherein said con 
trol circuit further comprises a third determining means 
for determining whether said painting means is to paint 
said component which is mounted on said work stand in 
accordance with said ?rst pattern program stored in 
said memory means, said third determining means being 
adapted to receive said ?rst, second and third signals, 
whereby when said third determining means of said 
control circuit receives said third signal and does not 
receive said ?rst signal and said second signal, said third 
determining means determines that said painting means 
is to paint said component. 

7. The painting system of claim 6, wherein said third 
determining means determines that said turntable is to 
make said half turn when said painting means ?nishes 
movement in accordance with said ?rst pattern. 

8. The painting system of claim 7, wherein said con 
trol circuit further comprises a fourth determining 
means for determining whether said painting means is to 
paint said component which is mounted on said work 
stand in accordance with said second pattern program 
stored in said memory, said fourth determining means 
being adapted to receive said ?rst and third signals, 
whereby when said fourth determining means of said 
control circuit receives said ?rst signal and said third 
signal from said ?rst detecting means and said third 
detecting means, said fourth detecting means deter 
mines that said painting means is to paint said compo 
nent. 

9. The painting system of claim 8, wherein said fourth 
determining means determines that said turntable is to 
make a second half turn when said painting means ?n 
ishes movement in accordance with said second pattern. 

10. The painting system of claim 9, further compris 
ing: 

a second waiting position being located on said ?rst 
sub transfer line, said second waiting position being 
located between said ?rst painting booth and said 
second intersection; and 

a fourth waiting position being located on said second 
sub transfer line said fourth waiting position being 
located between said second painting booth and 
said fourth intersection. 

11. The painting system of claim 10, further compris 
ing a sixth detecting means for detecting whether said 
work stand is positioned on said second waiting posi 
tion, said sixth detecting means being located on said 
second waiting position, said sixth detecting means 
being located on said second waiting position and out 
putting a sixth signal when said sixth detecting means 
detects said work stand. 

12. The painting system of claim 11, wherein said 
control circuit further comprises a ?fth determining 
means for determining whether said ?rst sub transfer 
line is to transfer said work stand to said second waiting 
position, said ?fth determining means being adapted to 
receive said sixth signal and said second signal from said 
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sixth detecting means and said second detecting means, 
whereby when said ?fth determining means receives 
said sixth signal from said sixth detecting means and said 
painting means ?nishes movement in accordance with 
the second pattern, said ?fth determining means deter 
mines that said ?rst sub transfer line is to hold said work 
stand on said ?rst turntable, and when said ?fth deter 
mining means does not receive said sixth signal, said 
?fth determining means determines that said ?rst sub 
transfer line is to transfer the works tand to the second 
waiting position. 

13. The painting system of claim 12, further compris 
ing a seventh detecting means for detecting when said 
work stand is positioned on said second intersection, 
said seventh detecting means being located on said sec 
ond intersection and outputting a seventh detecting 
means outputs a seventh signal when the seventh detect 
ing means detects said work stand. 

14. The painting system of claim 13, wherein said 
control circuit further comprises a sixth determining 
means for determining whether said ?rst sub transfer 
line is to transfer said work stand to said second inter 
section, said sixth determining means being adapted to 
receive said seventh signal from the seventh detecting 
means and said sixth signal from said sixth detecting 
means, whereby when said sixth determining means 
receives both said seventh signal and said sixth signal, 
said sixth determining means determines that said ?rst 
sub transfer line is to hold said work stand in said second 
waiting position, and when said sixth determining 
means receives only said sixth signal, said sixth deter 
mining means determines that said ?rst sub transfer line 
is to transfer said work stand to said second intersection. 

15. A system for painting a component of an automo 
bile comprising: 

a ?rst main transfer line which is adapted to transfer 
a work stand, said work stand being adapted to 
carry a component; 

a second main transfer line which is adapted to trans 
fer said work stand; 

a ?rst sub transfer line extending between said ?rst 
main transfer line and said second main transfer 
line, said ?rst sub transfer line adapted to transfer 
said work stand, said ?rst sub transfer line includ 
ing a ?rst intersection with said ?rst main transfer 
line and a second intersection with said second 
main transfer line; 

a ?rst painting booth covering an intermediate por 
tion of said ?rst sub transfer line; 

a ?rth turntable adapted to turn said ?rst component 
in a horizontal plane when said component is lo 
cated within said ?rst painting booth; 

a second sub transfer line extending between said ?rst 
main transfer line and said second main transfer 
line, said second sub transfer line being adapted to 
transfer said work stand, said second sub transfer 
line including a third intersection with said ?rst 
maint transfer line and a fourth intersection with 
said second main transfer line; 

a second painting booth covering an intermediate 
portion of said second sub transfer line; 

a second turntable adapted to turn said component in 
a horizontal plane when saidycomponent is located 
within said painting booth; 

a second painting means, for painting said component 
when said component is located within said second 
painting booth, 



4,667,621 
13 

a ?rst waiting position located on said ?rst sub trans 
fer line, said ?rst waiting position being located 
between said ?rst painting booth and said ?rst in 
tersection; and 

a third waiting position located on said second sub 
transfer line, said third waiting position being lo 
cated between said second painting booth and said 
third intersection, wherein each of said ?rst turnta 
ble and said second turntable has a ?rst detecting 
means for detecting a half turn of each of said ?rst 
turntable and said second turntable, a second de 
tecting means for detecting a full turn of each of 
said ?rst turntable and said second turntable, and a 
third detecting means for detecting whether said 
work stand is positioned on each of said ?rst turnta 
ble and said second turntable, said third detecting 
means being located on each of said ?rst turntable 
and said second turntable, whereby when said ?rst 
detecting means of said ?rst turntable or said sec 
ond turntable detects said half turn of said ?rst 
turntable or said second turntable, said ?rst detect 
ing means outputs a ?rst signal, and when said 
second detecting means of said ?rst turntable or 
said second turntable detects said full turn of said 
?rst turntable or said second turntable, said second 
detecting means outputs a second signal, and when 
said third detecting means of said ?rst turntable or 
said second turntable detects said work stand on 
said ?rst turntable or said second turntable, said 
third detecting means outputs a third signal. 

16. A system for painting a component of an automo 
bile comprising: 

a ?rst main transfer line which is adapted to transfer 
a work stand, said work stand being adapted to 
carry a ?rst component; 

a second main transfer line which is adapted to trans 
fer said work stand; 

a ?rst sub transfer line extending between said ?rst 
main transfer line and said second main transfer 
line, said ?rst sub transfer line adapted to transfer 
said work stand, said ?rst sub transfer line includ 
ing a ?rst intersection with said ?rst main transfer 
line and a second intersection with said second 
main transfer line; 

a ?rst painting booth covering an intermediate por 
tion of said ?rst sub transfer line; 

a ?rst turntable adapted to turn said ?rst component 
in a horizontal plane when said ?rst component is 
located within said ?rst painting booth; 

a ?rst painting means for painting said ?rst compo 
nent, said ?rst painting means being located within 
said ?rst painting booth, whereby said ?rst turning 
means is adapted to turn said ?rst component posi 
tionedlon said work stand such that said ?rst paint 

20 

25 

35 

SO 

65 

14 
ing means paints an entire surface of said ?rst com 
ponent; 

a second sub transfer line extending between said ?rst 
main transfer line and said second main transfer 
line, said second sub transfer line being adapted to 
transfer said work stand, said second sub transfer 
line including a third intersection with said ?rst 
main transfer line and a fourth intersection with 
said second main transfer line; 

a second painting booth covering an intermediate 
portion of said second sub transfer line; 

a second turntable adapted to turn said component in 
a horizontal plane when said component is located 
within said second painting booth; 

a second painting means for painting said ?rst compo: 
nent when said ?rst component is located within 
said second painting booth, whereby said ?rst com 
ponent mounted on said work stand is painted by 
said second painting means while a second compo 
nent is painted by said ?rst painting means; 

a ?rst waiting position located on said ?rst sub trans 
fer line, said ?rst waiting position being located 
between said ?rst painting booth and said ?rst in 
tersection; 

a third waiting position located on said second sub 
transfer line, said third waiting position being lo 
cated between said second painting booth and said 
third intersection, whereby said ?rst component 
mounted on said work stand can remain at one of 
said ?rst and third waiting positions while a third 
component is painted by one of said ?rst and sec 
ond painting means; 

wherein each of said ?rst turntable and said second 
turntable has a ?rst detecting means for detecting a 
half turn of each of said ?rst turntable and said 
second turntable, a second detecting means for 
detecting a full turn of each of said ?rst turntable 
and said second turntable, and a third detecting 
means for detecting whether said work stand is 
positioned on each of said ?rst turntable and said 
second turntable, said third detecting means being 
located on each of said ?rst turntable and said sec 
ond turntable, whereby when sait ?rst detecting 
means of said ?rst turntable or said second turnta 
ble detects said half turn of said ?rst turntable or 
said second turntable, said ?rst detecting means 
outputs a ?rst signal, and when said second detect 
ing means of said ?rst turntable or said second 
turntable detects said full turn of said ?rst turntable 
or said second turntable, said second detecting 
means outputs a second signal, and when said third 
detecting means of said ?rst turntable or said sec 
ond turntable detects said work stand on said ?rst 
turntable or said second turntable, said third de 
tecting means outputs a third signal. 

it it 1 it it 


